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Curriculum Vitae 
CASTAOGLl, Jr., Neal 


> PIJBLIGATICMS. 


CRIGINAL ARTICLES. 


(1) 2,2'-Bipyrrole. H. Rapoport and N. Caatagnoli. J. Am. 

> Chem. Soc., 84, 217B-2181 (June 5, 1962). 


(2) 2'2':5',2"-Terpyrrole. H. Rapoport, N. Caatagnoli, Jr., and 

K. G. Holden. 3. Org. Chem., 29, 883-8B5 (April 1964). 


(3) Occurrence of D-Lyaerglc Acid and 6-Methylergol-8-ene-8- 

carboxylie Acid in Culturea of Clavicepa purpurea . N. 
Caatagnoli and P. G. Mantle. Nature, 211 , No. 5051, 859*860 
(1966). 


> (4) The Syntheaia of Pyrrolidine-Subatituted Nicotine Analoga. 

N. Caatagnoli, Jr., A. P. Melikian and V. Roanati. J. 

Pharm. Sci., 58, No. 7, 860-863 (1969). 

(5) The Condenaation of Succinlc Anhydride with 

j Benzylidinemethylamine. A StereoaelectI ve Syntheaia of 

trana- and eia-1-Methyl-4-carboxy-5-pheny1-2- pyrrolidinone. 
N. Caatagnoli, Jr. J. Org. Chem., 34, No. 10, 3187-3189 

(1969). 

(6) Bioaynthesia of N-(tf-Hydroxyethy1)Iyaerqamide, a Metabo lite 

* of C1avi cepa paapalia . Stevena & Ha 1 1. N. Caataqnoli, 

Jr., K. Corbett, E. B. Chain and R. Thomae, Blochem. J., 
117 . 451-455 (1970). 

(7) Identification of Metabolitea of Benzo(a)pyrene Produced by 

> Cella from Hamstera Suaceptible to Chemical Careinogenea i a. 

R. E. Rasmuaaen and N. Caatagnoli. Univeraity of 
California Taak Force Aaaeaamenta - Project Clean Air, 2, 
1-12 (September 1, 1970). ~ 

, (8) Amine-N-Oxide Rearrangementa. Mechaniam and Producta of 

Thermolyai a. N. Caatagnoli, Jr., J. C. Craig, A. P. 
Melikian, and S. K. Roy. Tetrahedron, 26, 4319-4327 (1970). 
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(9) 


> 


I 


Evldence for the Intermolecular Naturo of the Meisenheimer 
Rearrangement of Amine-N-Oxidet. N. Castagnoli, 3r., 3. C. 
Craig, A. P. Meiikian, and S. K. Roy. Chem. Commun., 1327- 
1328 (1970). 


(10) The Condensation of Succinic Anhydrides with Schlff Bases. 
Scope and Mechanism. M. Cushman and N. Castagnoli, 3r. 3. 
Org. Chem., 36, No. 22, 3404-3406 (1971). 


(11) Mierosomel 3-Hydroxy 1 at i on of 1,4-Benzodiazepines. W. 
Sadee, W. Gari and and N. Castagnoli, 3r. 3. Med. Chem., J4, 

No. 7, 643-645 (1971). 


(12) The Structure of Hydroxycotinine, s Nicotine Metabollte. E. 
Dagne and N. Castagnoli, 3r. 3. Med. Chem., 15, No. 4, 

356-358 (1972). 


(13) The Synthesis of trans-3' -Methylnleotine.' M. Cushman and N. 
Castagnoli, 3r. 3. Org. Chem., 37, No. 8, 1268-1271 (1972). 


(14) Cotinine-N-Oxide, a New Metabol i te of Nicotine. E. Dagne 
and N. Castagnoli, 3r. 3. Med. Chem., 15, No. B, 840-841 

(1972). 


(15) Mechanism of the Reaction of a i ,4-Benzodi azep i ne-N-Ox i de 
with Aeetie Anhydride. N. Castagnoli, 3r. and W. Sadee, 3. 
Med. Chem., 15, No. 10, 1076-1078 (1972). 

(16) Nuclear Magnetic Resonance and Infrared Studies *on the 

Tautomerism of 1-Ethy1-3-(3'dimethylamino-propyl)- 

) carbodi imi de. T. Tenford, R. A. Fawwaz, N. K. Freeman and 

N. Castagnoli, 3r. 3. Org. Chem., 37, No. 21, 3372-3374 

(1972). 


(17) A Novel Approach to the Synthesis of Nitrogen Analogs of the 

Tetrahydrocannabinols. M. Cushman and N. Castagnoli, 3r. 

3. Org. Chem., 38, No.4, 44D-448 (1972). 

(18) Absolute Conf igurat i on of d-Methy 1 dopami ne Formed 
Metabolically from 6-Methyldopa in Man. K. S. Marshal1 and 
N. Castagnoli, Jr. 3. Med. Chem., 16, No.3, 266-270 (1973). 

(19) Metabol i e Conversion of Benzo[a]pyrene by Syrian Hamster 
Liver Microsames and Binding of Metabol ites to 
Oeoxyribonuclei e Acid. A. Borqen, H. Oarvey, N. Castagnoli, 
3r. T. T. Crocker, R. E. Rasmussen, and 1. Y. Wang. 3. 
Med. Chem., 16, No. 5, 502-506 (1973). 
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} 

(20) Synthesis of N-Pentafluorobenzoyl-S-(-)-ppplyI 1- 

Imidazolide, A New Electron-captura Sensitive Reagent for 
Determinat ion of Enant i orner ic Compotit ion. S. B. Matin, M. 
Rowland and N. Castagnoli, Jr. J. Pharm. Sci., 62, No. 5, 

f 821-823 (1973). 

(21) Syntheti» of e i 8 - and tran» - l-(3,4-Dimethoxybenzyl)- 3,7- 

dimethyl-5,S-dimethoxy-l,2,3,4-tetrahydroiso-quinoli ne. 
Observations on the Mechanism of tha Bischler-Napieraltki 
Reaction. J. Gal, R. 1. Weinkam, and N. Caatagnoli, Jr. J. 

> Org. Chem., 39, No. 3, 418-421 (1974). 

(22) Synthesis of Pharmacologicaily Active Nitrogen Analoga of 
the Tetrahydrocannab inoi s. M. Cushmen and N. Castagnoli, 

k Jr. J. Org. Chem., 39, No. 11, 1546-1550 (1974). 

t 

(23) Chemical Conversion of the Psyehotomimet ic Amine l-(2,5- 
Dimethoxy-4-methy lpheny-1 )-2-aminopropane to 5-Hydroxy-2,6- 
d ime thyi indole. J. S. Zweig and N. Castagnoli, Jr. J. Med. 
Chem., 12, No. 7, 747-749 (1974). 

) 

(24) Stereochemi ca! Aspects and Metabol ite Format ion in the in 

vivo Metabol ism of the Psyehotomimet i c Amine 1-(2,T^ 

Dimethoxy-4-methyIpheny 1 )-2- eminopropana. S. B. Matin, P. 
S. Callery, J. S. Zweig, A. 0'Brien, R. Rapoport, and N. 

, Castagnoli, Jr. J. Med. Chem., 12» No. 8, 877-882 (1974). 

(25) The Synthesis of ^C-Enriehed <-MethyIdopa. M. M. Ames and 

N. Castagnoli, ‘Jr. J. Labelled Compd., 10, No. 2, 195-205 
(1974). • ~~ 

* (26) Deuteritsn Isotope Effects in the j_n vivo Metabol ism of 

Cotinine. E. Dagne, L. Gruenke, and N. Castagnoii, Jr. J. 
Med. Chem., 17, No. 12, 1330-1333 (1974). 

(27) N-Hydroxylation of 1-(2,5-Dimethoxy-4-methy1phenyl)-2- 

i aminopropane by Rabbit Liver Microsomes. J. Gal, L. D. 

Gruenke and N. Castagnoli, Jr. J. Med. Chem., 18, No. 7, 
683-688 (1975). 

(28) Metabol ic O-Demethy 1 et i on of the Psyehotomimet i c Amine 1- 

y (2,5-Dimethoxy-4-MethyIpheny1 )-2-Amino-propane. J. S. Zweig 

and N. Castagnoli, Jr. Psychopharmacol. Corrmun., 1, No. 4, 
359-371 (1975). 
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) 

(29) Metabolic Dispositiori and Cardiovascular Effects of 

Msthyldopata in Unanasthet I zed Rhasus Monkeys. P. D. 

Walson, K. S. Marshall, R. P. Forsyth, R. Rapoport, K. L. 
MaJmon, and N. Castagnoli, Jr. J. Pharmacol. Exp. The'r., 

* 195, No. 1, 1-158 (1975). 

(30) Application of Chemical lonization Mass Speetrometry to the 
Study of Stereoseleet i ve .in vivo Metabolism of l-(2,5- 
Dimethoxy-4-MethyIphenyI )-2-Aminopropane. R. 3. Weinkam, J. 

% Gal, P. Callery and N. Castagnoli, Jr. Anal. Chem., 4B, No. 

9 1, 203-209 (1976). 


» 

* 


> 

) 


> 


> 


(31) Hypotensive Activity of S-<-Methy1dopa During Long-Term 
(Steady-state) Intravenous Infusions. P. D. Waison, J. 
Pesout, R. P. Forsyth, N. Castagnoli, Jr. and K. L. Melmon. 
J. Pharmaeoki net. Biopharm», 4, No. 5, 389-394 (1976). 

I 

(32) Differing Antitumor Aetivities of the Hydrochloride and the 
Methiodide Salts of l-Ethyl-3-(3'-dimethyl-aminopropyl) 
carbodi imi de. T. S. Tenforde, R.. A. Favmraz, and N. 
Castagnoli, Jr. J. Pharm. Sci., 65, No. 4, 631-632 (1976). 

(33) The Pharmaco 1ogi ea1 Effects of Conjugate* of 

Pharmaco log i cal ly Active Amines to Complex or Simple 

Carriers: A New Class of Drug. K. L. Melmon, V. Welnstein, 
H. R. Bourne, T. Poon, G. Shearer and N. Castagnoli, Jr. 
Mol. Pharmacol., 12, 701-710 (1976). 


(34)A Convenient Synthesis of Quinones from Hydroquinone 
Dimethyl Esthers. Oxidative Demethy lat ion wi t h Ceric 
t Arrmoniun Ni trate. P. Jacob, III, P. S. Callery, A. T. 

>•* Shulgin and N. Castagnoli, Jr. J. Org. Chem., 41, No. 22, 

3627-3629 (1976). 


(35) Metabolic N-Demethylation of Nicotine. Trapping of a 
Reactive Imtniim Species wi th Cyenide Ion. T. Nguyen, L. D. 

.> Gruenke, and N. Castagnoli, Jr. Letter to Editor, J. Med. 

Chem., 19, No. 9, 1168-1169 (1976). 

(36) The Synthesis of Deuteritm Enriched Erythro - <- 

methylnorepinephri ne and Norepinephrine. A. Kalir, C. 

> Freed, K. L. Melmon, and N. Castagnoli, Jr. J. Labelled 

Compd. Radiopharm. , IT, No. 1, 41-58 (1977). 


*> 


(37) 


On the Pharmacology of the Ketamine Enant iomorphs in 
Rat. M. P. Marietta, W. L. Way, and N. Castagnoli, 
and H. A. Trevor. J. Pharmacol. Exp. Ther., 202 . No 
157-165 (1977). 


the 
Jr., 
1 . 
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> 

(38) Jj 2 Vi tro Stereosalect i ve Metabolism of the Psychotomimet ie 
Ami ne, 1 - (2,5-Dimethoxy-4-methylphanyl )-2-ami nopropane. An 

. Apparent Enent i amer i c Interaction. N. P. McGrsw, P. s. 
Callery, and N. Castagnoli, 3r. 3. Med. Chem., 20, 183-189 

> (1977). 

(39) In V i tro O-Demethy1 at ion of the Paychotomlmet ic Amine, 1- 

T2,5-Dimethoxy-4-methyIphanyl)2-amino-propane. 3. Zweig and 
N. Castagnoli, 3r. 3. Med. Chem., 20, 414-421 (1977). 

® (40) Chemical I onl 2 at i on Mass Spectrometr ie Measurement of tf- 

Methyldopa and S-Dopa Metabolites in Rat Brain Reglons. R. 
Freed, R. 3. Welnkam, K. L. Melmon, and N. Castagnoli, 3r. 
Anal. Biochem., 78, 319-332 (1977). 

* (41) Mutagenie Activi ty of Same Central ly Active Aromatic Amines 

In Salmonei la typhimur 1 um . T. 3. White, D. Goocfrnan, A.T. 
Shulgin, N. Castagnoli, 3r., R. Lee, and N. L. Petrakis. 
Mutat. Res., 56, 199-202 (1977). 

> (42) Stereochemical Course in vivo of Alpha-Methy1dopa 

Decarboxylation in Rat Srains. M. M. Ames, K. L. Melmon, 

and N. Castagnoli, 3r. Biochem. Pharmacol., 26, 1757-1762 

(1977). 


I (43) Monomethylthio Analogues of l-(2,4,5-Trimethoxy-pheny1)-2- 

aminopropane. P. 3acob, III, G. Anderson, III, C. K. 
Meshul, A. T. Shulgin, and N. Castagnoli, 3r. 3. Med. 

Chem., 20, 1235-1239 (1977). 

(44) Nicotine in Breast Fluid of Noniactating Women. N. L. 

* Petrakis, L. D. Gruenke, T. C. Beelen, 3. C. Craig, and N. 
Castagnoli, 3r. Science, 199, 303-305 (3anuary 20, 1978). 

(45) Oxidative and Cardiovascular Studies on Matural and 
Synthetie Catecholamines. C. G. Chavdarian, O. Karashime 

t and N. Castagnoli, 3r. 3. Med. Chem., 21, No. 6, 548-554 

(1978). 

(46) The Synthesis of Deateriun Labelled Tobacco Alkaloids: 
Nicotine, Nornieotine and Cotinine. T. Nguyen and N. 

. Castagnoli, 3r. 3. Labelled Compd. Radiopharm., 14, No. 6, 

* 919-934 (1978). 

(47) Metabolic Oxidation of Nicotine to Chemically Reactive 
Intermediates. T.-L. Nguyen, L. D. Gruenke, and N. 
Castagnoli, Jr. 3. Med. Chem., 22, No. 3, 259-263 (1979). 
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* 


(48) Chemical and Biological Studia» of l-(2,5-Dihydroxy-4- 
methyIphenyl)-2-ami nopropane, an Analogue cf 6-Hydroxy- 
dopamine. P. Jacob III, T. Kline, and N. Castagnoll, Jr. 
J. Med. Chem., 22, No. 6, 662-671 (1979). 

(49) Synthesi», Redox Character i Stic», and in Vitro 

Norepinephrine Uptake Inhibiting Propertias of 2-(2- 
Mercapto-4,5-dihydroxyphenyl)ethylamine (6-Mercaptodo- 
pamine). C. G. Chavdarian and N. Castagnoll, 3r. 3. Med. 

Chem., 22, No. 11, 1317-1322 (1979). 


(50) In Vitro Studies of Poison Oak Inrmunity. I. In Vitro 
Reaction of Himan Lymphocyte» to Urushiol. V. 5. Byer, W. 
L. Epstein, N. Castagnoll, 3r., and H. Baer. 3. Clin. 
Invest., 64, 1437-1448 (1979). 


(51) In Vitro Studies of Poison Oak Imnunity. II. Effeet of 
. Urushiol Analogs on the Himan In Vitro Response. V. S. 
Byer, N. Castagnoll, 3r., and W. L. Epstein. 3. Clin. 
Invest., 64, 1449-1456 (1979). 


(52) Trapping of Metabolically Generated Electrophi1ic Species 
with Cyanide lont Metabo)ism of 1-Benzylpyrrolldine. B. Ho 
and N. Castagnoll, 3r. 3. Med. Chem., 23, No. 2, 133-139 

(1980). 


(53) Synthetic and Preliminary Hemodynamic and Whole Animal 

Toxicity Studies on (R,S)-, (R)-, and (S)-2-Methyl-3- 

(2,4,5-trihydroxypheny1)alin i ne. O. G. Musson, O. 

Karashima, H. Rubiero, K. L. Melmon, A. Cheng, and N. 
Castagnoli, Jr. J. Am. Chem. Soe., 23, No. 1, 1318-1323 
(1980). 

(54) Reversed Phase, Ion-Pair Liquid Chromatography of Quaternary 

Arrmoniom Compounds; Determi nat i on of Pyr i dos t i gmi ne, 

Neo*tigni ne and Edrophoniim in Biological Fluids. M. G. M. 
de Ruyter, R. Cronnelly, and N. Castagnoli, Jr., J. 
Chromatogr., 183, 193-201 (1980). 

(55) Studies on Chiral Interactions of 1-(2,5-Dimethoxy-4- 
methyIphenyl)-2-aminopropane and the Corresponding N-Hydroxy 
Metabol ites with Cytochrome P-450. N. P. McGraw and N. 
Castagnoli, Jr. J. Med. Chem., 24, 299-304 (1981). 

(56) The Tautomeric Structure» of 5-Hydroxycotinine, a Secondary 
Marrmalian Metabol ita of Nlcotine. T-L. Nguyen, E. Dagne, L. 
Gruenke, H. Bhargava, and N. Castagnoli, Jr.J. Org. Chem., 
46, 758-760 (1981). 
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(57) Regioapecific Attaek of Nitrogen and Sulfur Nucleophilea on 

Quinonea Oerived fromPoiaon Ivy/Oak Catechola (Uruahiola) 
and Analog* aa Modela of Uruahiol«Protein Conjugate 
Formation. O. 3. Liberato, V. 5. Byra, R. C. Dennick, and 
N» CaatagnolI, 3r. 3. Med. Chem., 26 , 28 (1981). 

(58) Trapping of Metabolical1y Generated EleetrophiIic Speeiea 

with Cyanide Ion: 'Metabo!lam of Methapyr 11 lene. R. 

Ziegler, B. Ho, and N. Caatagnoli, 3r. 3. Med. Chem., -Hn— 

Y»** . , * ****. 7 \) 

(59) Renal and Btliary Eliminat ion of ORG - NC 45 (Norcuron) and 
Pencuroniim in Rata Ualng a New Maaa Spectrometric Aaaay. 

R. A. Upton, T.-L. Nguyen, R. D. Mi lier, and N. Caatagnoli, 
3r. 3. Anaaath. Rea., (in preaa, 1981). 

(60) Derivatization of Chiral Aminea with (S,S)-N- 

Trifluoroaeetyiprolina Anhydride for Gaa Chromatographic 
Eatimation of Enantiomeric Compoaltion. 3. O. Adama, T. F. 
Woolf, A. 3. Trevor, L. R. Wi 11 lama, and N. Caatagnoli, 3r. 

3. Pharm. Sci., (in preaa, 1981). 

(61) Studiea on the Biotranaformat ion of Ketamine: 

Identification of Metabol itea Produced _in v i tro from Rat 
Liver Microaomal Preparatlona. 3. D. Adama, T. A. Baillie, 
A§ 3. Trevor, 

and N. Caatagnoli, 3r. Biomed. Maaa. Spectrom., (in preaa, 
1981). 


(62) Structure-Acti vity Relationahipa in a Seriea of 2,3,5> 
Subatituted Derivative» of l-Phenyl-2-aminopropane. 
Conalderation of Di atributlonal and Metabolic Propertiea. 
G. M. Anderaon, P. 3aeoba, A. T. Shulgin, P. A. Kollman, and 
N. Caatagnoli, 3r. 3. Med. Chem., (aubmitted, 1961). 


(65) Ion Pair High-Performance Liquid Chromatographic Aaaay of 
4-Aminopyr idine in Serun. Y. Shinohara, R. D. Mi lier, and 
N. Caatagnoli, 3r. 3. Chrcmatogr., (aubmitted, 1981). 


(64) The lnteraction of 3-n»Pentadecyleateehol, A Conati tuent of 
Poiaon Qak Uruahiol, with Proteina. R. S. Denniek, V. S. 
Byera, N. Caatagnoli, 3r., and R. W. Baldwin. Clin. 
V Inveat., (aubmitted, 1981). 




November 17, 1981 


Page 7 


CA5TAGNCL1 


>- 


Source: https://www.industrydocuments.ucsf.edu/docs/xthmOOOO 


2021574987 



(65) Photoelectron Spectra of Psychotropic Druga. 6. 

Relationships Between Phyaical Propertiea and 

Pharmaco log i cal Actiona of Arrpehtamine Analoga» L. N. 
Domelamith, K. N. Houk, G. M. Anderton, III, R. A. Glennon, 
A. T. Shulgln, N. Castagnoli, Jr., and P. A. Kollman* 

(uulini l LtU t T981)»^.tw^CW—Iq ( |HIh . 

BOCKS. 

(1) Mas» Spectrometry i n B i ochemi atry and Medicine . Edited by 
A. Frigerlo and N. Caatagnoli, Jr. New York: Raven Press, 
1974. 


(2) Advancea in Maaa Spectrometry in B i ochemi atry and Medicine . 
Vol . Edited by A. Frigerlo and N. Caatagnol i. New York: 
Spectrum Publicationi, Inc., 1976. 

ARTICLES ATO Q-WPTERS IN BOCKS. 


(1) Erqot Alkaioida in Submerged Culture. N. Caatagnol i, Jr. 
and A. Tonolo. Article in International Conqreaa for 
Microbioloqy . pp. 31-60. Ninth Symposium» Moscow, U.S.S.ft. 
New York: Paragamon Preaa. 31-40 (1966). 


I* 


» 




(2) Stable Iaotope-Maaa Spectrometry in Drug MetaboJiam and 
Pharmacokinetlca. W. Sadee, C. Finn, N. Caatagnol i» and V/. 
Gari and. Article in Proceedinqs of the Firat Internationa1 
Conference on Stab le 1aotopes In (themistry . feioloqy . and 
Medicine., dd. 346-5$2. tdited byl 5 . Klein and S. V. 
«tarJon. 


(3) Maaa Spectrometric Analyaea of Stable Iaotopea in Orug 
Metabolism Studiea. N. Caatagnoli, Jr.» E. Dagne and L. D. 
Gruenke. Article in Maaa Spectrometry in B i ochemi atry and 
Medie i ne . pp. 57-65. Edited by A. frigerlo and N. 
Caatagnoli. New York: Raven Preaa» 1974. 

(4) The (Jae of Deuter itm-Label ing and Chemical Ionization Maaa 

Spectrometric Analyaea in Studiea on the Metabolism of the 
Psychotamimet i e Amine l-(2,5-Dimethoxy-4-MethyIphenyl )-2- 

aminopropane. N. Castagnoli, J. S. Zweig, and R. Weinkam. 
Article in Advancea in Maaa Spectrometry in Biochemiatry and 
Medicine, Vo'. 1, pp. 119-127. Spectrum Pubi icat iona, Inc., 

T TTT. " 


« 
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> 


(5) Vapor-Phese Organic Pollutants. Volatile Hydrocarbona and 
Oxidation Producta. Envlronmental Pollutanta. Article in 
Medical and Biologica! Effecta of EnvIronmental Pol lutant» , 
pp. 162-169"J (61 viaFon of Medical Sciences Assembly o^ Life 
Sciences National Research Council). National Academy of 
Sciences, Washington, D.C., 1976. 

(6) Drug Metabolism: Review of Principies and the Fate of One» 

Ring Psychotomimet i cs. N. Castagnoli, Jr. Article in 
Handbook of Psychopharmacoloo y. Vol . 11 . pp. 335-387. 

Edited by L ."~Ll Iveraen, S. D. Iversen and S. H. Snyder. 
New Yorkt Plenum Press, 1976. 


> 


N 


> 




(7) Application of Chemical Ionization Mass Speetrometry and 
Stable Isotopes in Studies of tf-methyldopa MetabolIam. N. 
Castagnoli, K. L. Melmon, C. R. Freed, M. M. Ames, A. Kalir, 
and R. Weinkam. Article in Stable Isotopes . Aoo 1 Icat ions in 
Pharmacoloov . Toxi coiooy and Clinical ftesearch . pp. 260-279. 
Edited by T. A. Baillie. Proceedinga of an International 
Symposium on Stable Isotopes, Royal Postgraduate Medical 
Schooi, London, U. K., January 1977. 

(8) Enant ioaelectivi ty in Drug Metabol i am. L. K. Low and N. 

Castagnoli, Jr. Chapter 31 in Annua 1 Reports in Medicinal 

Chemistry . Vol . 13, pp. 304-315. Edited by F. H. CTarke. 
New Vorks AcademTc Press, 1978. 

(9) Drug Biotranaformation. L. K. Low and N. Castagnoli, Jr. 
Chapter in Buroer ' s Medicinal Chemiatry . Ed . 3. Edited by 
M. E. Woiff. New Yorkt Wi ley-Interscience, 1978. 


> (10) Chemical and Biological Studies on 6-Hydroxydopamine 

Analoga. N. Castagnoli, Jr., C. A. Chavadarian, and D. 

Karashima. Article in Catecholemine Basic and C1inlcal 
F ronti era . Proceedinos of the Fourth Internet iona1 
Catecholemine Symoosium . Edited by E. Usdin and 3. Barchua. 
New Vorkt Plenum Press, 1978. 

/ 

(11) Studies on 2-Methy1-3-(2,4,5-1rihydroxyphenyI)a1 anine, the 
"6-Hydroxy Analog" of <-Methyldopa. N. Castagnoli, Jr., O. 
Musson, O. Karashima, and K. Melmon. Article in 
CatechoIami ne Basic and C1 Inical F rontiers . Proceedinos of 
* the Fourth International CatechoTamine Symposium . Edited by 

E. Usdin and j. Barchiis. New Yorkt Plenum Press, 1978. 


¥ 
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(12) The Chemiatry and Pharmacology of Catacholamina» and Other 
Low Molecular Waight Liganda Conjugeted to Carriart. K. L. 
Melmon, M. S. Verlander, L. Krasny, M. Goodman, N. Kaplan, 
N. Caatgnoll, Jr M ind P. Intel. Artiele in Catecholamlne 

y Ba»JL£ ci inical Front lert . Proceedinot of tha Fourth 

internetonal ' fcatecholamine Syrrootium . pp. 4?4-476. Edited 
by E. Utdin and J. Barchut. New York: Plenum Prett, 1978. 

(13) Quantitative Structure-Acti vity Relationthips in the 2,4,5- 
Ring Subatituted PhenyiItopropy1 aminet. G. M. Anderson, 

) IU, N. CastagnolI, Jr., and P. A. Kollman. Artiele in 

Symposium on the Structure - Activ1ty Relationthip» of the 
Narcotic Antloea ic» and Ha 11ucinoqent . QuaSAR Research 
Monoqraph 22, pp. 199-217. Edited by b. Barrett, M. Trtic, 
and R. Willette. New York: Raven Prett, 1978. 

» 

(14) Application of Chemical I onl zat i on Mata Spectrometry to the 
Study of Regional Brain Catechoiamine Metaboliam in (S)-4- 
Methyldopa Treated Rata. D. Karashima, R. L. Coekerline, 
K. L. Melmon, and N. Caatagnoll, Jr. Artiele in 
Internet iona 1 Sympo» ium on B iomedictl Maas Spectrometry . 

> Edited by A. Frigerio, 1978. 

(15) Drug Biotrana format iona. L. K. Low and N. Castagnoli, Jr. 
Chapter 3 in Burqer * a Medieina1 Chemiatry . Ed . 4, Pt. 1, pp. 
107-226. Edited by M. E. WoTTf. New York: John WiTey & 

t Sona, Inc., 1980. 

BCGK REVIEWS. 


(1) A Review of Deaiqn of Active - Sitc - Directed Irrevera ib le 
Enzyme Inhibi tora . Vol.Edited by N. Castagnoli, Jr., Am. J. 
Pharm. EducTTUT 172 (1968). 

(2) A Review of Bently and Priver 't Textbook of Pharmaceutical 

Chemi atry . N. Caatagnol i, 3r., Am. J. “Pharm. Educ., 34, 

33a-35$ (1970). 
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Curri coi ut) Vitae 
CASTAOOLI, Jr. , Neal 


) 


TEAQ-tlNG. (Since Last Revlew) . 


> 


> 




) 


> 


y 


V 


Y 


i 


OO CT Q RAL DISSERTATICNS CTKPLETED LM3ER CM4IRM4NSHIP. 

/Armen Melikian, Ph.D., Pharm.Chem., Study of Campoundi 
Related to NIcoti ne, 1970-1971. 

' y S. B. Met in, Ph.D., PhamuChem., The Stereoehemical Aapeeta 

• of Centrally Active Campounds, 1971-1972 (Superviaed in 
part). 

***—-q?6ark Cuahman, Ph.D., PhamuChem., The Stereoehemistry, Scope 
and Meehaniam of tha Condensat ion of Schiff Basaa and Cycilc 
Anhydrideas Applications to the Synthesis fo Trans-3- 

Methylnieotine and Nlrogen Analoga of the 

Tetrahydrocannabinols, 1972-1973. 

-Crmiea Dagne, Ph.D., Pharm.Chem. , B i otrans format ion Studies 
on S-(-)-Cotinine, 1972-1973. 

A*. rick Callery, Ph.D., PhamuChem., Studies on the 

Metabolism of the Psychamimetic Amlne l-(2,5- Dlmethoxy-4- 
Meethylphenyl)-2-Aminopropane, 1973. 

Oonathan S. Zweig, Ph.D., Pharm. Chertu, Studies on the 
Metabolie O-Demethylation of the Psychotomimetic Compound 
l-(2,5-Dimethoxy -4-Methylphenyl)-2-Aminopropane, 1974. 

V^atthew M. Anes, Ph.D., Pharm.Chem., Applications of 

Chemical Ionization Mass Spectrometry to l_n Vitro and In 
Vivo Metabol ic Studies on R, S, and RS Alpha-Me thyldopa (^^c 
and 13 C-Enriched), 1975. 

Nguyen Thl Trong-Lang, Ph.D., Pharm. Cham., Alpha-Carban 
Hydroxylatlon in the Metabolism of Tobacco Alkaloids, 1977. 

xN. Peter McGraw, Ph.D., Pharm. Chem., Spectral and Kinetic 
Metabolie Studies on the Interaction of l-(2,5-Dimethoxy-4- 
methylphenyl)-2-aminopropane and its N-Hydroxy Metabolite 
with Rabbit Livor Microsomal Preparations, 1977. 

"S. R. Musson, Ph.D., Pharm. Chem., Chemical and Biological 
Studies on 3-(2,4,5-Trihydroxyphenyl)-2- Methylalanine (6- 
Hydroxy-cx-Methyldopa), 1979. 

-'"Bert Ho, Ph.D., Pharm. Chem., Cyanide Trapping of 
Metabolically Generated Electrophi1ic lntermediates Derived 
from Tertiary Amines, 1980. 
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Roger Cockerline, Ph.D., Pharm. Chem., Metaboliam and 
Hypotenaive Activity of (S)-ex-Methyldopa and Ita Amlne 
Metaolitea in Rat Brain Regione, 1980. 

Lawrenee K. Low, Ph.D. y Pharm.Chem., Syntheaia of Nitrogen 
Analoga of Tetrahydroeannibol and Cannabi diol: Potential 
Therapeutic Agenta, 1980* 

AI i ce Cheng, Ph.D. Pharm.Chem., Structure Analoga of 
Catecholamine with Neurotoxic Potential, 1981. 

Dan Liberato, Ph.D., Pharm.Chem., Studiea on the Molecular 
Baaia of Poiaon Oak/Ivy (Uruahloi) Inrmunogen l e i t y, 1981. 


> 


> 


>' 


> 


P 




P 


DQCT C RAL DISSERTATICN OMITTEES SERVED ON. 

Menibe r~, Ph.D. Diaaertat 1 on Cornnittee, Alice Chui-Llng Cheng, 
Pharm. Chem., U.C.S.F., October 1981. 


Member, Ph.D. Diaaartation Corrmittee, Bernie Silber, Pharm. 
Chem., U.C.S.F., Auguat 1981. 

Member, Ph.D. Diaaertation Corrmittee, Janine Eatelle Roae, 
Pharm. Chem., U.C.S.F., July 1981. 

Member, Ph.D. Diaaertation Corrmittee, Jeffrey Mark Blaney, 
Pharm. Chem., U.C.S.F., June 1981. 


Member, Ph.D. Diaaertation Corrmittee, Bernie Silber, Pherm. 
Chem., U.C.S.F., June 1980. 

Member, Ph.D. Diaaertation Corrmittee, Robert A. Baughman, 
Jr., Pharm. Chem., U.C.S.F., May 1981. 

Member, Ph.D. Diaaertation Corrmittee, Oamea Mediaon Mathewa, 
Pharm. Chem., U.C.S.F., ApriI 1980. 

Member, Ph.D. Diaaertation Corrmittee, Kent Luvern Kunze, 
Pharm. Chem., U.C.S.F., April 1980. 

Member, Ph.D. Diaaertation Corrmittee, Sidney Koon Woo, 
Pherm. Chem., U.C.S.F., October 1979. 

Member, Ph.D. Diaaertation Corrmittee, Bruce Alan Mico, 
Pharm. Chem., U.C.S.F., June 1979. 

Member, Ph.D. Diaaertation Corrmittee, Kathryn Suaen 
Prickett, Pharm. Chem., U.C.S.F., March 1979. 

Member, Ph.D. Diaaertation Corrmittee, Jamea David* Adama, 
3r., Pharm. Chem., U.C.S.F., January 1979. 
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I; 


O^MITTEE FGR ACMTSSICN TO PH.D. QJ4LIFYIN3 EXAMINATICNS. 

Member, Adnnieeion to Ph.D. Qualifying Examinat Ion* 
Corrmittee, Jonathan Maybaim, Pharmaceutica] Chemiatry, 
U.C.S.F., June 23, 1978. 


M4STERS EXAMINATICN AND THESIS OCKMITTEES. 

Chalrman, Ma»ter't Examinat lon Corrmittee, Toni Kiine, 
Pharmaeeutical Chemiatry, U.C.S.F., 1977. 


CCM4ITTEE FOR ADVANCEKENT TO CWIDOCY FCR C E CREE CF DOCTOR 
OF PHILOSOPHA. 

Member, CorrrnVttee for Advancement to Candidacy for Degree of 
Doctor of Phiioaophy, Donna Jeanne Bennett, U.C.S.F., 
January 24, 1978. 


PROFESSICNAL RESEARCH PERSOhEL, PO S TGRADUATE PERSChNEL, AND 
POSTDOCTDRAL FELLCJWS SLPERVISED. 

M. Soiomon, Ph.D., 1968-1969 (in the abaence of 3.C. Craig). 

M. Bergenthal, Ph.D., 1968-1969 (in the abaence of 3. C. 
Craig). 

K. Walker, Ph.D., 1968-1969 (in the abaence of 3. C. Craig). 

P. Muiligan, Ph.D., 1968-1969 (in the abaence of 3. C. 
Craig). 

Kent S. Marahall, Ph.D., 1970-1973. 

Philip Walaon, M.D., 1971-1973. 

Larry Gruenke, Ph.D., 1972-1974 (With.J.C. Craig). 
AahirKalir, Ph.D., 1973-1974. 

Joaeph Gal, Ph.D., 1973-1975. 

3on Bordner, Ph.D., 

Metabolic Format ion of Reactive Intermediatea, U.C.S.F., 
1975-1976. 

Curt Freed, M.D., rf-Methyldopa Metabol i am, U.C.S.F., 1975- 

1976. 

Leif Svenaaon, Ph.D., Metaboiic Format ion of Reactive 
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V 


>• 


y 




y 


* 


Intermedi stes, U.C.S.F., 1975-1976. 

Charles Chavdarian, Ph.D., Mechanism of Aetion of 
PsychotomimetIc Amines, U.C.S.F., 1975-1978. 

Peyton Jacob, Ph.D., Metabolism of Psychotomimet ic 1- 
Phenyl-2-amtnopropanes, U.C.S.F., 1975-1978. 

Dalji Karashima, M.D., Central Metaboliem of rf-Methyldopa, 
1976-1978. 

Rusteli Hillard, Ph.D., Drug Metaboliem Studies, U.C.S.F., 
1978-1979. 

Lyall Williams, Ph.D., Metabol ism of Psychotomimet ic 1- 
Phenyl-2-aminopropanes, U.C.S.F., 1978-1979. 

Rene Ziegler, Ph.D.^~*Trapping Metabol ic Intermediates, 

U.C.S.F., 1978-1979. 

Marcel de Ruyter, Ph.D., Bioanalytical Studies, U.C.S.F., 
1978-1980. 

Salah A. Zahr, Ph.D., Computation of B'-Adrenergic Agonists, ( 

U.C.S.F., 1978-1980. v 

Reg Ennick, Ph.D., Poison Oak/Ivy Urushlol Studies, 
U.c.S.F., 1979-. 

Masanobu Horie, Ph.D., The Effect of Psychotomimet i c Amines 
on Brain Biogenlc Amines, U.C.S.F., 1979-. 

Frans Compernolle, Ph.D., Metabol ism of Tertiary Amines to 
Chemically Reactive Species, U.C.S.F., 1979-1980. 

Yoshihiko Shinohara, Ph.D., Metabolic Studies on 4- 
Aminopyridine, U.C.S.F., 1980-. 

Alexander Probst, Ph.D., Metabolism of Tertiary Amines, 

U.C.S.F., 1981-. 

Asher Kslir, Ph.D.Professor of Medicinal Chemistry, Israel 
Institute for BioJogical Research, 1981-. 

Yael Asseher, Ph.D., Metabolic Studies on Conjugates, 

U.C.S.F., 1981-. 

Hiroshi Taniguchl, Ph.D., Assistant Professor of Chemistry, 

Meiji Coi lege of Pharmacy, Tokyo, Oapan, 1981-. 
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CRADU4TE STUDGMTS SUPERVISED - RSSEARQ-t. 

Ai ice Cheng, Ph«rm. Cham., U.C.S.F., 1977-1978. 

> Roger Cockerline, Pherm. Chem., U.C.S.F., 1976-1978. 
Bert Ho, Pherm. Chem., U.C.S.F., 1976-1978. 

Den Libereto, Pherm. Chem., U.C.S.F., 1977-1978. 

> Lawrence Low, Pherm. Chem., U.C.S.F., 1976-1978. 
Peter McGraw, Pherm.jChem., U.C.S.F., 1976-1978. 
Donald Musson, Pherm. Chem., U.C.S.F., 1976-1978. 

9 Leng Nguyen Thl, Pherm. Chern. 7 »JUUC-.S.F., 1976-1978. 

Oeffrey Blertey, Pherm. Chem., U.C.S.F., 19B1-. 
Kethleen Maloney, Phermaeeuti et, U.C.S.F., 1981-. 


> 

RESEARCH . ( Since Last Revjew). 

AW4RDS. FELLOWSHIPS. EXTRA-MJRAL GRANTS. 

National Instituta* of Health, AI16752, "Allergie Skin 
9 Dlsease Program Project," (W. L. Epstein, P.I.), 

$102,000/year ($20,000 aseigned to N. Castagnoli) 1981-1986. 

National Institute* of Health, HL26340, "Conjugated 
Vasoactive Agants aa a New Clatt of Druga," (K. L. Melmon, 
, P.I.), $237,000/year ($700,00 total), 1980-1983. 

National Institutes of Health, HL26340, "Conjugated 
Vaaoactive Agenta ea a New Claaa of Druga," (K. L. Melmon, 
P.I.), $237,000 ($700,00 total), 1980-1983. 

j National Inatltutea of Health, Q426691, 

"PharmaeokinetIcs/Pharmacodynamtcs Center," (L. 2. Benat, 

P.I.) $4,600, 1978-1983. 

National Institutas of Health, General Medieal Sciences, 04 
16496, Clinical Pharmacology-Pharmacokinetics Proqram 
S Project, "Studies on the Metabolism of Alpha-Methyldopa," 

$180,000, 1974-1979. 

National Institutas of Health, Allergy and lirmunology, AI 
12947, "In Vitro Studies on Polson Oak Sensitivity in 
Himana," fl90,000, 1977-1980. 

I 

United States Public Health Service, 04 23918, 
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"Pharmaco logi eal Propertle* of Katamlna Enant i amorpha," 
$100,000, (Principia Investigator: A. 3. Trevor. Co- 

inveatigatora: N. Castagnoll, Jr. and W. Way.), 1978-1981. 

y National Institute of Mental Health, MH 21219, "Metabolle 

Studies on Psychotcmimet ic l-Phenyl-2-eminopropanes," 
$100,000, 1975-1982. 

University of Californla, Cancer Research Coordinating 
Ccmnittee, 7BSF5, "Metabolle Conversion of Estrogens to 
1» Electrophyl ie Intermediates and the Trapplng, Isolation and 

Structural Character izstion of these Intermediates as Stable 
Covalently-1 inked Mononucleosi.de Adducta of 0NA or Model 
Polynuclaoti das, $13,0007"1978-1979. 

University of Californla, San Francisco,' Academic Sanate, 
» "Trapplng of Metabol i cal ly Gen>r-aJMsd Electrophyl ic 

Intermediates by Nucleophiles, $4,000, 1977-1979. 

Smith, Kline & French, Unrestricted Research Grant, $15,000, 
1977-. 

> 

SLhMARY OF CURRENT RESEARCH INTERESTS. 

Research activities have been devoted primarily to the 
application of principies of small molecule ehemistry to 
problema in biology, with emphasis on the molecular 
* mechanisms of drug metaboliam and pharmacologic processes. 

A major researeh intereat concerne the molecular mechanisms 
of eytochrome P-450 catalyzed oxidations and the 
Identification of metabolic pathways that may contribute to 
the biological properties of small organic molecules. 


UNIVERSITY AND PUBLIC SERVICE . ( Since Laet Review ). 

UNIVERSITY. CCNMITTEES. 

Member, Coordinating Corrmittee on Graduate Affairs, 
Systemvide, 1977-. 

Member, Chancellor's Task Force on Graduate Academic Uong 
Range Enroilment Study, U.C.S.F., 197B-. 

Member, ChanceIlor's Corrmittee, 5 Year Review of- Dr. Roger 
Boles' Stewardship as Chainnan, of the Department of 
Otolaryncology, U.C.S.F., 1979-1980. 

Member, Chancellor's Academic Planning Board, U.C.S.F., 
> 1977-. 
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Chairman, Graduate Councll, Academic Senate, U.C.S.F. , 
1977-. 

Chairman and Member, Subcorrmi tteea of the Budget and 

> Interdepartmental Relatione Committee (now Comnittee on 
Academic Pereonnel), Academic Senate» U.C.S.F., 1977-. 

Member, Coordinating Committee, Academic Senate, U.C.S.F., 
1977-. 

* Member, Committee on Commi tteea, Academic Senate, U.C.S.F., 
1977-. 

Member, Committee on'Schedula and Space, .U.C.S.F., 1981* 

1982. 

* Member, Taak Force for Mass Spectrometry Move^~"Sehool of 
Pharmacy, U.C.S.F., 1981. 

Member, School of Pharmacy Shop, School of Pharmacy, 
Department of Pharmeeeutical Chemlstry, U.C.S.F., 1981. 

* Member, Seareh Committee for Aaaiatant Profeaaor, School of 
Pharmacy, Department of Pharmeeeut ical Chemlttry, U.C.S.F., 
1981. 

Member, Seminar Committee, School of Pharmacy, Department of 
) Pharmeeeuticai Chemiatry, U.C.S.F., 1981-1982. 

Member, Seareh Committee for Aaaiatant Profeaaorahip at the 
Univeraity of North Caroline, Chapel Hili, N.C., School of 
Pharmacy, U.C.S.F., 1981. Department of Pharmaceut i eal 

Chemiatry, 1977-1978. 

> 

Chairman, Seminar Committee, School of Pharmacy, Department 
of Pharmeeeuticai Chemiatry, 1976-1978. 

Member, Graduate Inatruction and Reaearch Committee, School 
of Pharmacy, Department of Pharmaceut ical Chemiatry, 1977-. 

> 

Member, Pathway Requ i ramenta, Committee on Medieinal 
Chemiatry, School of Pharmacy, Department of Pharmaceut ical 
Chemiatry, 1977-. 


► PUBLIC SERVICE. EDUCATICNAL CR CDVERhNENTAL AGENTI ES. * 

Speeial Aaaiatant to Corrmiaaioner of Food and Drug 
Adninistration, Adviaing Corrmiaaioner on Scientlfic Mattera, 
D.H.E.W., U.S.P.H.S., 19B0-19B1. 

1 Member, three atudy aectiona and two site visita for Public 

Health Service (N1H and NIM-i), 1980-1981. 
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Member, Review Panel on Agent Orange, Office of Technology 
Aasessment, U.S. Congre*», 1981. 

Member, National Research Council Toxicology Information 
I Program Carrmi ttee, 1981. 

Member Advitory Corrmittee, Los AI amo* Scientific Laboratory 
for Biomedieal Application* of Stable Isotopes, 1981-. 

Consultant, National Institute* of Health, Medieinal 
> Chemistry Study Seetion B, 1977*1978. 

Consultant, Food and Drug Admini strat ion, 197,7_-J-978. 


PRCFESSICNAL ACTIVITIES . ( Sinee La»t Revjew). 

INVITED LECTURES /SEMIN4RS. 

Invited Lecturer, University of Tripoli, Libya, April 1977. 
Presented short course on "Drug Metabo) iam." 

Invited Lecturer, Kurtme University, Special Lecture* and 
Jolnt Lecture of Pharmacological and Biomedieal Research by 
the Use of New Analytieal Teehnlques, Kurtme, Japan, 
September 12, 1977. "Applications of Stable Isotopes and 

Chemical lonization Mas* Spectrometr ic Analyses to 
Stereochemical Analyses to Stereoehemical Problems in Drug 
Metaboli sm." — 


> 


i 


> 


i 


Invited Lecturer, University of Colorado, School of 
Medicine, Department of Pharmacology, Denver, Coto., 
November 14, 1977. "Aliphatic Arni ne Metabolism." 


Invited Lecturer, American Organization of Analytieal 
Chemistry, Annuat Meeting, Atlanta, Ga.» May 1, 1978. 
"Advances in 1 nstrumentation for Analytieal Methodology 
Development." 

Invited Lecturer, University of the Pacific, Department* of 
Chemistry and Medieinal Chemistry, Stockton, Ca., May 23, 
1978. "Metabol ic Formation of Chemical ly Reactive Species." 

Invited Lecturer, A. H. Robins Co., Richmond, Vir., June 1, 
1978. "Metabol ic Formation of Chemical ly Reactive Species." 


Invited Lecturer, American Chemical Society, Annual Meeting, 
Miami, Fla., September 12, 1978. "In VItro Studies on the 
Metabolic Oxidations of Aliphatic “TSroines to Chemically 
Reactive Speeies." 


Invited Lecturer, Department of Pedi atrics/Pharmaco 1 ogy, 
Univeristy of Arizona, Tucson, Az., January 21, 1980. 
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i 


)' 


> 


> 




i 




"Metaboliam of Tertiary Amines." 

Invlted Lecturer, National Health Agency, Cairo, Egypt, 
October 13-17, 1980. "Cemb ined Applicat in of Sectroscopic 
Teehniques to Structura! Elucidat ion." 

Invlted Lecturer, Department of Organic Pharmceut ical 
Chemistry, Blamadical Canter, Univeralty of Upptala, 
Uppsala, Sweden, December 8*13, 1980. "Iminiun Ions in Drug 
Metabo1 i «m." 

Invited Lecturer, Rockefeller Universlty, Bellagio, Italy, 
February 16-20, 1981. "Design of Ant iparaai t i c Drug*."-— 

Invlted Lecturer, Mass Spectrometry Dlacuaalon Group of the 
Greater Washington Area, Johns Hopklna University, School of 
Medicine, Baltimore, Md., February 23, 1981. "Metabo!ie 
Studeia of Tertiary Amines." 

Invlted Lecturer, St. Louia Seetion, American Chemical 
Society, St. Louia university, St. Louia, Mo., April 24, 
1981. "Metabolic Format ion of Inminitfn Ions." 

Invlted Lecturer, FOA Pharmaciata, Roekville, Md., April 28, 
1981. "Experieneea of a Speeial Asaiatant to the 
Comni asioner." 

Invi ted Lecturer, Department of Pharmacy and Allied Health 
Profeaaions, Seetion of Medicinal Chemistry, Northeastern 
University, Boston, Ma., April 30, 1961. "Metabolic Studiea 
on Tertiray Amines." 

Invlted Lecturer, Department of Toxicology and Food 
Nutrition, Maaaachuaetta Institute of Technology, Cambridge, 
Ma., May 1, 1981. "Amine Me tabo 1 i am." 

Invited Lecturer, Genetic and Environmental Toxicology 
Aaaociation of Northern Cal i fornia, Berkeley, Ca., October 
30, 1981. "Principale of Drug Metaboliam." 


SERVICE TO EDITCRIAL BOAPDS OF JGURN4L5. 

Member Editorial Board, Corrmjnicat Iona in Psycho - 
pharmacoloqy . 1976-. 

Reviewer, Journal of the American Chemical Snciety . 1970-. 
Reviewer, Journa1 of Organic Chemistry , 1970-. 

Reviewer, Journa1 of Med1ci na 1 Chemi a t ry . 1970-. 

Reviewer, Journa1 of Analytical Chemiatry . 1970-. 
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Reviewer, Journal of Pharmaceutica! Chemlatry . 1970-. 
Reviewer, Science . 1970-. 

Reviewer, Journal of Chromatoqraphy . 
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